p66shc, but not p53, is involved in early arrest of in vitro-produced bovine embryos.
High embryo loss occurs in the first week of bovine embryo development, with a high percentage of embryonic arrest. We hypothesized that arrested embryos enter a 'senescence-like state' and that both the cell cycle regulatory protein p53 and the stress-related protein p66(shc), which are involved in the onset of senescence in somatic cells, are responsible for this early embryonic arrest. In our in vitro production system, 13.5 +/- 0.5% of embryos arrest at the 2-4-cell stage. First cleavage occurs between 26 and 48 h post insemination (hpi), with early cleaving embryos showing only 0.6 +/- 0.3% arrest, with later cleaving embryos exhibiting up to 14.2 +/- 0.9% arrest. We compared 2-4-cell embryos collected at 28 hpi with those arrested at the 2-4-cell stage collected at day 8 post insemination. Quantification by real-time PCR and by semi-quantitative immunofluorescence showed significantly higher p66(shc) mRNA and protein levels in both arrested and late cleaving embryos versus 28 hpi embryos. By comparison, no significant changes in p53 mRNA, protein and phosphorylation levels were detected. Taken together, these results demonstrate that embryonic developmental potential is related to the time of first cleavage and that p66(shc), but not p53, is up-regulated in early arrested in vitro-produced bovine embryos.